Prophylactic immunization against experimental leishmaniasis. IV. Subcutaneous immunization prevents the induction of protective immunity against fatal Leishmania major infection.
Durable immunity against fatal L. major infection in genetically susceptible mice can be induced by immunization with 150,000-rad irradiated or heat-killed promastigotes administered i.v. or to a lesser extent i.p. Conversely, subcutaneous (s.c.) and intramuscular (i.m.) injections are not only totally ineffective but generally increase susceptibility to and enhance the progression of the disease, leading to earlier mortality. This detrimental effect is particularly evident with lower infecting challenge doses. Disease exacerbation is apparent in mice given 4 X s.c. injections of as few as 2 X 10(4) irradiated promastigotes, but it appears most potent after doses of 2 X 10(7). When mice given 4 X s.c. injections were subsequently immunized i.v. with 2 X 10(7) irradiated promastigotes, they failed to develop any evidence of protection against infection with 2 X 10(5) promastigotes, whereas mice given i.v. immunization alone were strongly protected. Thus, s.c. injections are capable of blocking the prophylactic effect of i.v. immunization with irradiated parasites. This inhibitory effect can be achieved with a single s.c. injection, although rather less potently than with four, and is even effective against four repeated weekly i.v. immunizations. Once induced, the effect persists undiminished after 100 days. A weaker effect is also inducible by s.c. injection given after i.v. immunization. The blocking effect of s.c. injection is not dependent on continuing viability of the promastigotes, as it can be induced equally readily with heat-killed, formalin-fixed, or sonicated parasites. The phenomenon extends to mouse strains genetically resistant as well as susceptible to L. major infection and, in congenic mice of BALB background, is independent of the major histocompatibility (H-2) gene complex.